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Subjt  ib  )k  Consideration  of  KDX/.'ax  Mixtures  os  a  Substitute 
.  "  for  Tetryl  in  Boosters,,  ( Tsak~3Qt --37«R#ae->19-l-bT. 

Abstracti^This  nanoranduia  describes  tiia  results  of  experl* 
neats  vhich  were  oonductod  to  detarniae  the 
5  feasibility  of  replacing  Tetryl  as  a  booster 
notorial  with  an  RDX/Wax  mixture.  On  the  basis 
'  of  the  experinents  perfonaed  thus  tmr,  in  the 

:  of  frho  ?Ji.v»l-tX»am.ng« 

-  Labor  at  et  i^this  substitution  appears  to  be  not 
t  only  feasible  but  desirable..- Bone  work  by  other 
groups  is  necessary  before  this  can  be  considered 
to  have  been  conclusively  denonbtrated • 


Foreword*  The  foctual  data  presented  iiereln  is  believed  to 
be  correct,  and  the  opinions  expressed  are  the 
well-conaiaerod  ones  of  the  authors.  The  Naval 
Ordnance  Laboratory  is  not  comnltted  to  endorse 
either. 

Ref  si  (a)  Allied  and  Enemy  E*i loslves,  Aberdeen  Proving 

Ground,  Aberdeen,  Me 

(b)  Cook-off  Test  in  3"/‘;0  Col#  Gun  with  Automatic 
Loaders,  U.S.  Naval  Proving  Ground,  Dahlgren, 
Virginia. 

(c)  OSIiD  5625,  Preparation  end  Properties  of  RDfc 
Composition  A. 

(d)  06RD  574a,  Physical  C*  atin*  of  Explosives, 

Part  II. 

(o)  NOLLi  10,003,  Ltutii*.  0  of  the  IJtL  T/pt  12  Drop- 
•Volght  Iap&ct  Iloclii.’.f  ;;t  NOL. 

(f)  :iOLM  10,336,  Louylti vity  of  Explosives  to 
Pure  Shocks. 


(g)  0G3.D  ‘j/46,  Physical  Touting  of  Explosives, 

Part  III. 

Lnclai  (a)  Tobies  It  II. 

<B)  r**te  1 

1 .  The  Idee  of  using  hi/X  or  RbX/Wsx  mixtures  as 
booster  explosives  is  on  obvious  me  end  is  u  thought  which 
h«s  been  advanced  by  many  pooplo  independently.  Indeed 
during  the  post  war  both  IvDX  ftrni  u  55/5  RDX/V.'ax  fixture  were 
frequently  used  for  this  purpose  by  the  Germans 9  Italians, 
and  Japanese  (reference  o ) .  In  this  country)  because  of  the 
general  satisfaction  with  Tetryl,  there  wr»s  no  incentive  to 
carry  the  hDX/Wax  proposal  beyond  tlie  suggestion  stage* 

2 •  Wore  recently)  however,  "cook-off"  tests  conducted 
with  the  3H/5C  rcpi(.  fire  gun  ct  the  R'PG,  Dahlgren,  demon¬ 
strated  that  a  lals-fired  round  rcuaining  in  the  gun  for 
thirty  minutes  could  retch  v  temperature  considerably  above 
the  melting  point  of  tho  ’.’eu-yl  bolster  (reference  b).  This 
once  again  brought  up  the  question  of  KDX/V.ox  mixtures  as 
booster  explosives,  ana  tho  experiments  described  in  the 
following  paragraph!  •fore  undi-rti  k-ju. 


II.  Reparation  of  hl)/,A.  i.x  lllztures 

3.  It  was  decided  to  include  in  this  investigation 
PDX/Wax  mixtures  having  tho  cc>. ..positions  94/G,  96/4,  and 
96/2.  Those  were  all  retdlly  prepared  by  the  water-slurry 
i/:ethod  (reference  c )  from  hDX  (..a  bosh)  and  Stanolind  wax 
1/0/1 75 7  to  which  two  percent  by  weight  of  Alox  600  had  boen 
added. 


III.  Pressing  PronorUftfi 

4.  All  the  RDX/Wex  ruixtiues  could  be  pressed  without 
difficulty  to  give  good  pollete  at  10,000  psi.  Pressure- 
density  curves  for  the  vcrlous  composition*  were  determined 
on  the  basis  of  one  lnoh  diameter,  10  gram  pellets.  Two 
pellets  mere  pressed  for  eooh  composition  st  each  pressure, 
aid  the  average  measured  densities  are  reported  in  Table  1* 
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IV*  Soniltlvitv  Tq^i 


A.  Ifflgjfit  fclflglAJUJLIz 


triv/v.v  Dr°P**w®Ut»t  inpeci  sensitivities  of  the 

•J*tur*f  **r€  ^•termiiiee  in  u  group-test  us  in*  the 
UvL  Type  1*  tools  (references  d  t  :id  *j) .  The  follow Inc 
results  were  obtelnedi  AAOf in* 


Conpoaltlrvy 

98/2 

96/4 

94/6 

91/9 


5(&  Helsht 
27.4 
40.8 

54.2 

89.3 


The  5^  heights  for  KDX  end  Totryl  under  tnese  conditions 
ere  about  20  on.  end  30  on.  respectively. 

B*  ttMttU.tftflUUYUY 


6.  This  test,  the  details  of  ehloto  will  be 
reported  In  NOLH  10,336,  reference  (fl,  Is  designed  to 
■assure  the  relative  ease  with  which  an  explosive  isay  be 
initiated  by  a  pure  shook.  The  nunbtr  reported  for  an 
exploelve  is  roughly  the  thickness  of  wax  through  which  the 
taat  explosive  cun  be  initiated  by  a  standard  Tetryl  booster 
taaAar  spaeified  conditions.  Thus,  ti*  larger  this  *5Qf  gap", 
tha  acre  sensitive  the  explosive.  The  data  obtained  for 
the  Materials  in  question  are  ts  follows 1 
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CiPj9D0.ll.tion 

Dcj.;;.  (i:/cqj 

Ci»P 

100/0 

J. .  54 

2.33 

93/r 

i.93 

1.95 

96/4 

1.56 

1.37 

94/6 

1.5/ 

1.83 

91/9 

1.58 

1.73 

On  tais  seal*.  the  5i#»  gaps  observed  l  or  Tetryl  and  pr eased 
TNT  are  ?«01"  and  1.63"  respectively. 

-•  Sensitivity  to  J^tut ion  by  blasting  Caps. 

7.  Experiments  were  conducted  to  determine  the 
sensitivities  of  the  verious  coa;  ositions  to  initiation  by 
electric  blasting  caps*  Tho  caps  which  were  available  ana 
used  included  the  DuPont  No.  6  sclstaogrephic,  the  DuPont 
Mo*  3,  and  the  Atlas  Engineer a  Special.  The  test  charges 
In  these  experlsients  were  1  5/8"  dihe  x  1*  high  pellets 
pressed  at  10v000  psi.  Two  conditions  were  investigated, 
as  follows t 

(a)  detonator  inserted  in  9/32"  die*  x  1/2* 
deep  well, 

(b)  detonator  tapvu  Horizontally  across  the 
flat  lecc  of  ln<-  pellet. 

8«  The  results,  summarized  in  Table  II,  Indicate 
that  the  94/6.  96/4  and  98/?  compositions  ci.n  be  reliably 
detonated  by  the  No.  6  cap  under  either  conditions  (a)  or 
(b).  The  Composition  A-3  could  be  initiated  with  the  No. 

6  cap  only  under  condition  ( a ),  fho  L;q: Inters  Special  cap' 
was  required  to  Initiate  Composition  A  under  condition  (b). 
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9.  Booatering  oxperimentn  «a geest  (xafaranoe  f ) 
che  erreotlventsa  of  m  boootsr  rron  tha  output  stand* 
point  It  bant  axpreasod  by  its  rulitiv*  brisance  §t  moo* 
ured  by  ths  plats-dsntlng  teat  (rafortnee  g)«  Zb  tjM 
tibia  balow  »ra  reportod  tli.j  relative  brisance  values 
(oast  TUT  •  100)  for  the  aoverol  eoaposltlons  praised  at 
10,000  pal,  together  with  vuluoa  for  pressed  Tetryl  and 
praaaad  TUT. 


Relative 


Co.no. It  Inn 

ttAutifift 

100/0 

1.54 

121 

98/2 

1.53 

121 

96/4 

1.56 

121 

94/6 

1.57 

119 

vi/v 

1.50 

121 

Tetryl 

i.55 

112 

Ti!T  (proaaad) 

1.56 

96 

Zt  la  oaan  thut  whan  tha  aaverol  ROX/WnX  ooaposltlona  ara 

r  rested  at  tha  sane  praosure,  tho  roletiva  brlaanoa  is 
independent  of  tha  conpoaition  up  to  9JC  wax*  All  tha 
HOX/Wax  oompoaitlons  aro  aaan  to  ba  superior  to  Tatry?| 
and  greatly  auporior  to  praoood  TNT. 


vz.  luilfliiflfltJifl.  HUikliflorgymn 


10.  In  order  to  determine  the  affect  of  high  tempera¬ 
ture  on  tlio  HDXAax  uatortrila,  1  5/6"  die.  x  1M  high  pallet 
of  eooh  composition  wore  at  10,000  psl.  One  pellet 

of  aaoh  compooltlon  via  a  auapemtufi  1’roia  a  no  k.  by  naans  of 
wire  supports,  over  a  ilaas  ‘’ion.  Tnla  assembly  wag  then 

?  la cad  in  a  forced  craft  ovtn  for  four  hours  at  165°  C 
}29°T).  At  tha  and  of  thla  time  tha  stseehly  was  resowed 
and  tha  pollata  ware  examinee. 


•  i 
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11.  ;;o  oxuduto  wau  founu  in  the  glasu  dishes.  All 

the  pellets  had  boco.uo  brov/n  in  color  (Inside  as  well  a* 
out)  except  u  straight  h DX  oollet  which  had  been  included 
ss  &  control.  This  showed  only  alight  discoloration.  Tbs 
Composition  jt  'pullet  }Uid  brokon  in  two,  but  the  ottiers  were 
weighed  c<nd  tho  following  weight  losses  determined* 


Sfi21.galU.gfl 

98/2 

96/4 

94/6 


IgflflJgflJ 

0.41 

0.44 

0.37 


hP»  (ft  gf  WuU 

39 

21 

12 


12.  The  pellets  were  then  broken  up  end  sieved,  end 
their  sannltivities  were  determined  In  the  impact  machine. 
In  the  1  allowing  table  we  have  recorded  the  5<3>  points 
determined  before  and  after  hosting,  end  -  m.,  which  is 
the  logarithm  of  the  ratio  of  tho  505*  points. 


_ 5&  lQln& 

tea) _ 

J isists 

iinx. 

?0.6 

18.5 

0.0500 

98/2 

28  n  8 

26.2 

0.0415 

96/4 

38.8 

34«6 

0.0493 

94/6 

48.3 

43.1 

0.0500 

All  eight  ssoplcs  ^ero  run  In  the  cumr  group  toot.  Although 
In  no  single  ceso  do  the  data  ruvocl  u  cicnlficont  increese 
In  sensitivity ,  the  constancy  of  tho  quantity  -  a 

suggests  that  if  the  date  were  ernsiderod  collectively  the 
ehengo  would  be  found  to  bo  s Lgnlf leant .  It  can,  in  fact, 
be  shown  tlu  t  for  tho  three  I.DXAnx  mixtures  tho  change 
in  sensitivity  on  hutting  corresponds  very  closely  to  the 
ohsngs  which  would  be  expectod  from  the  weight  loss* 
assuming  all  the  material  lost  to  bo  wax.  It  is  not  known 
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why  the  l\UX  pollct  sliova  u  ..  sinilaT  sensitivity  change. 
This  :nr y  have  boon  a  statistical  accident.  or  the 
sensitivity  change  nay  ba  mi»*  to  so.no  factor  other  then 
losr.  of  w ix.  The  chcnge  Is,  in  any  event,  snail. 

13*  Vacuum  stability  tests  were  run  on  the  heated 
bu  terials  and  fnilod  to  reveal  any  delotorious  effects 
result int  from  the  lwttine. 


vii.  feawrr. 

14,  v,e  have  now  investigated  tiio  following  properties 
of  these  hDX/Wax  mixtures s 

(a)  easo  of  preparation 

(b)  pressing  properties 

(c)  impact  sonsiMvity 

(cl )  booster  sensitivity 

(e)  ease  of  lnlti,  t1 on  by  detonators 

(f)  relative  bri  >  :u:o 

(g)  resistance  to  high  temperatures 

On  the  basis  of  tho  result  a  cl  t  ieoe  tests,  tnc  following 
conclusions  appear  JuatUiec; 

(e)  All  the  ;r.ixt  irv:.  u.y  be  prepared  readily  by 
the  usual  Co  .por.it, on  A-3  method, 

(b)  All  tho  aixtux*  s  ^re.'.s  well  to  v.Jvc  good 
pel  lots. 

(c)  :’h»  if  .pact  c'-nftitlvit>  varies  with  composi¬ 
tion  in  Inv  ixpicted  way  any  is  equal  to  tnet 
of  Totryi  far  Mixtures  conti ining  2*3fr  wax* 


UIWiWHa 


7 


holu  10,303 


(d)  The  boootc ir  sensitivity  decreases  with 
increasing  wax  content  and  la  equivalent 
to  that  of  retry!  at  2Ji  (or  slightly  lass) 
wax. 

(«)  Mixtures  containing  up  to  wax  appear  to 
bt  reliably  initiated  by  a  Ho.  6  blasting 
cap.  It  regains,  of  course,  to  be  deter* 
mined  tiu«t  they  will  be  reliably  Initiated 
by  service  type  leads  and  detonators  under 
wore  realistic  conditions. 

(f)  The  relative  output  of  all  tho  compositions, 
ss  me e cured  by  the  piste -denting  test,  is 
greater  than  that  of  Tetryl. 

(g)  The  RDX/ftsx  aixtures  are  not  sorlously 
sffeotod  by  brief  (four  hour)  exposure  to 
a  tcBperaturc  of  165°C.  Under  tho  condi¬ 
tions  of  this  test  the  wax  does  not  exude, 
though  lone  of  it  is  apparently  volatilised 
with  '  resultant  increase  In  sensitivity. 

Tht  sffecn  is,  in  any  event,  small.  Although 
the  pellets  are  discolored  by  this  treatment, 
the  nsteriala  appeared  unchanged  in  the 
veouun  stability  teat. 

15.  The  replacement  of  Totryl  as  a  booster  explosive 
by  an  RDX/Wax  composition  would  appear  to  offer  some 
advantages.  A  composition  containing  3-‘j>  wax  is  tentative* 
ly  suggested  for  tnis  purpose. 


1>,  C.  Smith 
&«  h.  Viol  ton 
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wz 

a&4 

Wh 

01/9 

1000 

1.2V 

1.2V 

1.2V 

1.37 

2000 

1.33 

1.36 

1.38 

1.44 

4000 

1.43 

1.45 

1.47 

1.50 

0000 

1.53 

1.55 

1.55 

1.57 

10,000 

1.55 

1.5/ 

1.58 

1.58 

14,000 

1.6o 

1.61 

1.60 

1.61 

mm 
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